ABSTRACT The purpose of this paper is to define a new contractive type mapping called Z ϑ -contraction and prove some fixed point and Suzuki type fixed point results in the context of complete metric spaces for such contraction and present some examples of the obtained results for illustration. Moreover, we present an application for the existence of a solution of certain nonlinear integral equations.
I. INTRODUCTION AND LITERATURE REVIEW
In 1922, Banach [3] presented a contraction principle, which is the essential tool for metric fixed point theory. This principle has been generalized in many directions either by weakening the contractive condition or by the topology (see [1] , [4] - [6] , [12] , [18] , [21] , [22] and references therein). Recently, Jleli and Samet [7] introduced the following class of functions:
Let ϑ : (0, ∞) → (1, ∞) be a function satisfying the following conditions: (ϑ 1 ) ϑ is increasing; (ϑ 2 ) lim n→∞ ϑ(α n ) = 1 if and only if lim n→∞ (α n ) = 0, where {α n } is a sequence of points of R + ; (ϑ 3 ) ∃ ν ∈ (0, 1) and m ∈ (0, ∞) such that lim α→0 + ϑ(α)−1 α ν = m. Using the function ϑ, they [7] defined the following notion and presented a fixed point theorem:
Definition 1 [7] : A mapping F on a metric space (E , d) is said to be ϑ-contraction if there exists a function ϑ ∈ satisfying and a constant 0 < k < 1 such that for all , ν ∈ E ,
Theorem 1: Suppose that a self mapping F on a complete metric space (E , d) is ϑ-contraction, then F possesses a unique fixed point.
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Later on, Xin-dong Liu et al. [13] proved some fixed point theorems for ϑ-type contractions and ϑ-type Suzuki contractions in the framework of complete metric spaces. In 2017, using a weaker condition instead of (ϑ 3 ), Ahmad et al. [2] generalized fixed point results of Jleli and Samet [7] :
(ϑ 3 ) ϑ is continuous on (0, ∞). Denote, the class of all functions ϑ satisfying (ϑ 1 ), (ϑ 2 ), (ϑ 3 ) by .
Khojasteh et al. [11] defined a function ξ : [0, ∞) × [0, ∞) → R, satisfying the following assertions:
and named it as simulation function. They [11] then defined Z -contraction with respect to the function ξ , which generalized many known contractions involving the combination of d(F , F ν) and d( , ν). They [11] presented the following contractive condition via simulation function and proved a fixed point theorem:
Definition 2: Let F be mapping on a metric space (E , d) and ξ ∈ . Then F is called a Z -contraction with respect to ξ if it satisfies
for all , ν ∈ E . [11] :
Karapinar [10] proved some fixed point results for contractive condition via admissible mapping with simulation function in complete metric spaces. Roldán-López-deHierro et al. [17] modified the idea of a simulation function by replacing (ξ 3 ) by (ξ 3 
is called simulation function in the sense of Roldán-López-de-Hierro. We refer to [14] - [16] for more work in this context.
Motivated by above discussion, we establish some fixed point and Suzuki type fixed point results for Z ϑ -contraction in complete metric spaces. We present some examples for illustration and an application to the existence of a solution of certain nonlinear integral equations for the usability of our results.
II. FIXED POINT RESULTS

Let be the collection of all functions
We begin with the following notion:
Definition 3: A mapping F on a metric space (E , d) is called Z ϑ -contraction with respect to ξ ∈ Z and ϑ ∈ if for any , ν ∈ E and k ∈ (0, 1)
Theorem 3: A Z ϑ -contraction F on a complete metric space (E , d) with respect to ξ has a unique fixed point.
Proof: Define { m } in E by m+1 = F m ∀ n ≥ 0. If there exists n 0 such that n 0 = n 0 +1 , then n 0 is a fixed point of F . Consequently, assume that m = m+1 for all n,
It follows that
This yields that {d( m , m−1 )} is decreasing sequence with greatest lower bounded as zero. Hence, there exists γ ≥ 0 such that
We claim that γ = 0. On contrary suppose that γ > 0. Take
a contradiction. Thus, γ = 0. Now to show that { m } is Cauchy, we assume that it is not. So for > 0 and
and
where
is true due to (6) and (7). Thus,
This implies
for all k. By triangular inequality and from (7), (8), we have
Taking limit as k → ∞ and by (9), we have
Again using triangle inequality and (9), we get
. (11) Analogously, we have
From (11) and (12) and to the fact that γ = 0, we have
In fact, there is n 1 ∈ N such that ∀ p ≥ n 1 , we have
Since F is Z ϑ -contraction with respect to ξ , together with (14), we get that
. (15) Letting p → ∞, from (5) and (10), we get
Using (5), (15), (16) and (ξ 3 ), we have
Continuity of F and (17) implies
Hence is a fixed point of F , i.e., F = . For uniqueness, suppose that there are , ν ∈ E , with = ν such that
Clearly, the mapping F is Z ϑ -contraction w.r.t ξ J ∈ . Therefore, we arrived at the conclusion by taking ξ = ξ J in Theorem 3.
Corollary 2 (Banach Contraction Principle [3]): A mapping F on a complete metric space
for all , ν ∈ E possesses a unique fixed point.
Proof:
by ϑ(r) = e r . It is clear that the mapping F is Z ϑ contraction with respect to ξ C ∈ . Therefore, by taking ξ J = ξ B in Corollary 1, we obtained the required result.
Example 2: Let E = Z − {±1} and d be defined by
We have to show that F is Z ϑ -contraction w.r.t ξ . Here we will discuss three cases.
So from (2), we have
which is true for k ∈ (0, 1).
which is also true for k ∈ (0, 1). Hence F is Z ϑ -contraction with respect to ξ , thus F has a fixed point. In this example 0 is the fixed point of the mapping F .
III. SUZUKI TYPE FIXED POINT THEOREMS
Suzuki [19] generalized contraction principle by using the following contractive condition: 
for all , ν ∈ E , with = ν and ξ ∈ , possesses a unique fixed point. Motivated by Suzuki [19] 
∀ , ν ∈ E , with = ν and k ∈ (0, 1).
Theorem 5: A Suzuki type Z ϑ -contraction F w.r.t ξ , on a complete metric space (E , d) possesses a unique fixed point.
Proof: We define a sequence { m } in E by m+1 = F m ∀ n ≥ 0. If there exists an n 0 ∈ N such that n 0 = n 0 +1 , then n 0 is fixed point of F . Consequently, we assume that m = m+1 for all n, then
For any n ∈ N, we have
Following the arguments those presented in Theorem 3, we conclude that the sequence {d( m , m−1 )} is nonincreasing with greatest lower bound as zero and the sequence
Now, we claim that
for all m ∈ N. Again, assume that there exists l ∈ N such that
Therefore,
It follows from (30)- (31) and (32) that
Since,
Using (ξ 2 ), we get
this together with (30)-(31), we have
Hence (28)- (29) hold. From Theorem 3 and (28)- (29), for every m ∈ N, we have
On the other hand, from (27), m → u, as m → ∞. So
We now claim that d( , F ) = 0. The fact if d( , F ) > 0, taking limit as m → ∞ in (34), using (27) and condition (ϑ 3 ), we obtain
a contradiction. Hence, F = . To prove that fixed point is unique, suppose that there are two fixed points , ν ∈ E ( = v) of the mapping F . Since
Thus we have
From (ξ 2 ) and above inequality, there is contradiction. Hence F has a unique fixed point. Corollary 3 [9] : A mapping F on a complete metric space (E , d) satisfying
It is clear that the mapping F is Suzuki type Z ϑ -contraction w.r.t ξ P ∈ . Therefore, by taking ξ = ξ P in Theorem 5, we have the required result.
Corollary 4 [19] : A mapping F on a complete metric space (E , d) satisfying
for all x, y ∈ [0, ∞) and ϑ(r) = e r . It is clear that the mapping F is Suzuki type Z ϑ -contraction w.r.t ξ S ∈ . Therefore, by taking ξ = ξ S in Theorem 5, we have the required result.
which is true for all , ν ∈ E , = ν, with k = 9 10 . Hence F is Suzuki type Z ϑ -contraction with respect to ξ and thus F has a fixed point 0.
Example
We have to show that F is Suzuki type
which is true for k ∈ (0, 1). Thus (23) holds, therefore F is Suzuki type Z ϑ -contraction w.r.t ξ and 0 is fixed point of F .
IV. APPLICATION
In this section we present an applications of our fixed point results for nonlinear integral equations.
) is a complete metric space. Consider the integral equation
and let F : E → E be defined by
We assume that Proof: Consider the mapping F : E → E defined by (37) with ||F x − F y|| ∞ > 0. Then from (D), we deduce that
All the assumptions of Theorem 3 are satisfied with ξ (x, y) = y − x and k = 1 2 . Thus, F is Z ϑ -contraction with respect to ξ . Hence F has a fixed point, i.e., a solution in E = (C[0, η], R) of (36) .
V. CONCLUSION
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